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(57)Abstract: 

PURPOSE: To produce an optical fiber capable of suppressing the 
polarization dispersion equiv. to the case of a concentrical circular 
shape with complete roundness by rolling an optical fiber by the 
oscillating motion of an oscillation guide roller, thereby effectively 
imparting prescribed torsion thereto. 

CONSTITUTION: A first stationary guide roller 241 of the ensuing 
stage installed in exactly the transverse direction of the oscillation 
guide roller 230 suppresses the rolling of the optical fiber 210 on 
its roller surface by inserting the optical fiber 200 into a V-shaped 
narrow groove 260 formed in the central part of the roller surface 
at the time of alternately imparting the clockwise torsion and the 
counterclockwise torsion on the optical fiber 210 by rolling the 
optical fiber on the roller surface by oscillation of the oscillation 
guide roller 230. Since the smooth rolling of the optical fiber 210 on 
the roller surface of the oscillation guide roller 230 is assisted, the 
torsion is imparted on the optical fiber 210 with high efficiency with 
respect to the oscillation speed of the oscillation guide roller 230. 
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—^nr<r> m ^ ^-K'P 7-2-3-t« o — -7*S T*co * 7 r ■ 



(7) 
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-7 2 2 0©»»iS*K»LTii5Sb*fc*7r>f ^2 0 

[0 0 5 0] B3lc:*i-J: 2 2 

Kd-7 2 2 0©a-7*iS:*7 
7-f^2 00^1t5t, ^^.*77^^2 0 0^|c 

KtrigtLT, rntft^v kp-5 2 2 om.m<om^\^'^m 

<D%7r4'<2 0 0 fc«»^f>f Ko-5 2 2 0(DmW)Jj 
fa\zj&fh-tZ> 0 ^\^X^<0%7y-< y<2 0 QfOOMffi— 



10 



77>f^2 0 0*s«rtUfc9i-*IIRBgi:*S^. 1 



#^^8 - 2 9 5 5 2 8 

12 

[0 0 5 4] It *»Wfl>#7r-f'<2 o ott. mm 

ttRl 9 0?r^-T^ y^Lfc*77^^2 0 0<O{l£) 
#»Jk£;h/*C^5rt:at> % 3t77-Y^2 0 0 O^TffiK^tf- 
2 0 0S:^-^/WbLfc»^MftS:fpl±S*5 w i 3» 

[0055] jiiams^icjo^Tfi, mm** 
igmt~£-*^^ — 

5o gtd^f-f Kp-7 2 2 o<O0ett<£>;fr[6jtt:g 



ftKlKfi^jh/O^fc*. ^7 7^^2 0 0(7)^- 
^LbKlftSi:, 1^WKp-7 2 10cO-^p 
-7K«»U, *ji«±^3fe7 7^^2 0 OO/SB^a 
lt£*b£ 0 tSoTx 1^WKd-7 2 10«77 
-Y^2 0 0^j£»S:»Slt^i:ia9, %7t4'<2 

0 0Ki«^-$^6*alS0*Ofi**^ MISIW19 0S: 
3— 7^ V^Ufc5t^T-f '<2 0 0<O<I^£#?Jit-r3C 

[0051] r co j: 5 \c*nmmm(D%7 7 ^ s«D$im 

*«fe^J;*btf, *77>f^JSt»«ffloi»©^Kp 

-7 2 10, jg«b#V Kp-7 2 2 0. fcitff l<Oi 
Kp-7 2 3 1 Srj|a*-^t>-frSr il^J: 19 , MR) 
^f-Y Kp-7 2 2 O^tOftHilC ioWo- 7 
r << '<2 0 0^fe®3^^B#f+[H3i9^^C9 i: 

T>f '*JS»fflfaJffl<£> \%<F>m Kp-7 2 1 0 ^^^7 

-<^<te»«iit^SSraS^fc» l <OHj£;tfW Kp-7 2 3 

1 fc^Sih^ Kp-7 2 2 0<Op — 7mMX*<D%yr 

Kp-7 2 2 0 1 1 7 7 ^ 

2 0 0fc*a£9*tt*t"Sw£#T-*S o 

[0 0 5 2] Sfc, *|tlS««"(0*7T-f^^»5ft*ffi 
KU:*W*\ 81^Ko-7 2 2 0©D-7*It*7 

CQl^cO;*/^ Kp^7 2 1 OitZX 9, )t77^^200 
0J6»«r»«i-6wi:*<-e#Sfc«>, ffilfittfit l 9 0£ 
-=1 -7'^ v ^ ufc3t'^ r ^ '*2 0 0 GDdf*] «:«uti-.3 ~ < . 

[0 0 5 3] Sot, *3g^cO#;y 7^2 0 0 11 _b 

5fc*. fc^x.=iT«B^4oJ:^^7 5/ K»4>^>WB5Wtt 
^IR^«L«T^<H, &R<Dft7 7 4 '<±» 

tk^#ffl-r^"^-^v-e#-^ — r 



[0 0 5 6] *fc % ±KJIlfc^1gfc::^Tki\ $l<7)@ 
Kp-7 2 3 1 (0%7y^ '<%£$mit^Wtb IT 

20 (bv$a(0*it2 5 oSrRttfca*, r(oft;b>9 tcu^ 
,[0 0 5 7] ±EltJfi»lBO*frWSS»"C«>5* 

7 7>r^»wii(oia^ kp-7 210. mm 

Kp-7 2 2 0\ iSitfaS 1 <omj£#'{ Kp-7 2 

[0058] jb 1 ojBiktt, yt7 t ^ y<mmn±^m^ 

miitzm 1 (Ol^-f Kp-7 2 3 1 (aoT*77^ 

fc<E>-Trfc5 0 . HP^. IS 1 <OH;£;tff Kp-7 2 3 1 t£3t 
7 7>f'<«K»MUh*«i: ltOV$iO»jt2 5 0£1& 
tf. r.cOV^M<0$e^2 5 Olc^r-f^ 2 0 0 Sr}f* 
^T^VKLf:i^i, IkoS^Kp-7 2 3 

^^V^T^7 ! 6^r-r^^^S)^^«^^ LT^ KL 

lS3j:t/|g|2S:ffiv^TiaWU*:»^4:ia«-e*>4^ S 
tb^f-f K P — 7 2 2 0 0^<b200 rpm 

40 *-casfb**fc. 

[0 0-5 9] ^(7?^ 1 OSSfcCD££jP:£\ HI4C0^77^ 

t^-To :^^7 7^5>BbW±9l:> * 1 GD.H^tf-f 
Kp-7 2 3 1 te*7r-f^ett»Jt*«*:K»ti*> * 
co p - 7 * ffi tc jo v ^ X t> 3t 7 7 4 '< & teif) "SI t«3t t 
Lfc4§-g\ S»^tf>f Kp-7 2 2 0^>S»ja»8S:^t;$ 

tLiC>Pj-LT s fl^B^ Kp-7 2 3 1 \Z.%7 y 
/<«E»»Jt#ikt Lt(DV$SO»*2 5 0 SrK^fcti 
£\ ^T<^S»»»!fc*5lr^*7r'f^2 0 O^iB^ 
"50— »^<£®-$-tt-T-1o-*9— ^^tftj^~l-0-O^~l-5--0-:r-p 
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[0 0 6 0] ftoT, n^ia^ ft^r-r^te 
»»Jfc^aSrl9!*tfc*l«)H)e^ Kp-5 2 3 1 te, 
SK)^-r Ko-7 2 2 0<Dp — ^*®T7fe^r-f 0 

o^^A-x^e®jb. mm* 2 2 o<£>jg»j 
[0061] &2<Dmm&, mwitf'f kp-7 220^ 

mKOmHEJf'f Kd-72 3 1 <bcotg^tWK^{iM^o 

OBS^ Kp-7 2 3 1 *^<*>*¥;frft^i£«D£/< 
7^-^^LT (D= 1 8 0 mm, 2 5 0mm. 500 
mm) . ««)^ Kn-7 2 2 0^*j£«BI^»t5*l 



10 



ffl¥8~ 2 9 5 5 2 8 

£\ -a^5*ffia^B£LftV^fc«>s )t77^/<2 0 0?: 
*A-XftSte»j£i±\ Kp-7 2 2 0(OStt% 

g^»UTiS^(C7t^r-r^2 0 OlciaCOSr^i- 

[0 0 6 4] tot, *2<*>l6*fc£ 9. #7 7 ^2 
0 Ko-7 2 2 0Oo*-7*®tcStti-4 

gfttf^ Kd-7 2 2 OcoRJl^j 9 0° 
-f5P-7RJl£^ LV^* fctt-tttKT^* £ ^ ft 5 

ct mmtf-j kd-7 2 2 otiioisw kp 

-723 U ^teM^B^SSrl^S-r^ r <!r ^gi L 
n^—^sfl^-^fL-^; ■ ~~ — — 



[0 0 6 5] ft^5. SKtf'f Ko- 7 220 

tll^)@^ Kp-7 2 3 1 <75^p-7^7^L 



C0@^>< Kp-723 1 O»Jg{fl(0ffi*fWii5 £ A h 

*5^53t7r^^2 0 0<D««»»Sra!l3eLfc o ft**, 
*<Z>flfa<Z>f**#tt\ ±BH l:fc«fctf|g|2£ffl^TBi93L 

[0 0 6 2] rO^2C0H»<75^^S:, HI 5 (b) 20 
77|OTt, :o^77^bWb^J:9H, Stb^/^ 
Kp-7 2 2 0<0*ffi«U*C*ti"S*10HS^ Kp- 
7 2 3 1 <?>&j£g&<7)tg>tf JftK ^Ah^o^Ah<150 
mm^I^, EP*>ig»#>r Kp-7 2 2 OCOSJ^^i:^ 
l^H*#-f Kp-7 2 3 l<DMLf&&btm— (DfoZfr 
tLltniR 1 (Dffifejf'f Kp-7 2 3 1 C0»ja«3dSffi*|-W 
t@*fWiS* A h^- i 5 0mm< A 
h < 0(Om^, IP^SIOI^ Kp-7 2 3 1 CO it 
jSffl^^(-Kv^4&^«t \> *77^^2 0 0Offl 
«»»36S*«^ffi«$ti6o SSb^/^Kp-7 2 30 

2 O^fcg? 1 <DfflfcJf<4 Kp-7 2 3 1 £ XOTk^^ft 
08B«D^*< ft*Hif*7T^^2 0 0O«Jft»*dS 
(6«£*b5a^ tS^J-^i^^ Ah7^o^Ah<l 5 0mm 
^*5V^-Ctt*tu«ir*#ftJIS:±Cftv\ 

[0 0 6 3] f@#tlft^£ A h^o<Ah<15 

OmmCOi^ *77^^2 0 0O1S)^Kp-7 2 
2 0^P-7S®l-StttSI^^^ 9 o° t-tlS 

«p- 9njat*ui^»*fctt-tn«T©**^ft.s 

7t#>. *77^^2 0 O^MRl^V Kp — 72 20COP 
-7 CO— ifrofllE^^fejfiBS-^/ttL. -^COSi^^^fc 40 

5 0mm<Ah< ( 0Og^ *77>f^2 0 0<Z)Ii# 
>f Kp-7 2 2 0a>n — 7*ffi^««8-*-6**^n»#l 
9 0° lcttSi-an — 7nJB«r«*.S*Sfcft**:«>, 
%7T'(s<2 0 O^ffifi^ KP — 7 220^)p— 7CO 

i^lll(^^t()3t7 7>f^2 0 OOfil^SCS 
-te^^tt&ftfr^*^ 50- 



Kp-7 2 2 0<O*JE«Bt*l^)H3E^ Kp 
-7 2 3 1 0*j£«t<^ffi»Wjlli* A hfc#B-t*btfJ: 
v\ r«)iit±, a»^Ko-72 20i*i«)lS 
^ Kp-7 2 3 i<a#n— 7*«&3Efk;£*5r £K 

±ot^ 3t77^f^2 0 0OSftW Kp-72 2 0 

[0 0 6 6] ^3CO^^fi s jfl^V Kp-7 2 2 0W 
p — 7*ffi<o*5B*tWSr*ai)Sfc*ofc(^-c*>5 0 IP 

±iaHiioJ:l/ll2^^-r^ic:joV>Tfi. p — 7 
«ffio*r«i lTP-7§Wfit^7/K^9A 

>f^2 0 0Offl«^»S:»|^Lfc 0 ft*3, ^r^ffeOK* 
fl=tt, ±fBI§ll^J:0 ; ^g]2^fflV^Tt^P^U/c^i:[W|« 
T?*>5jd*. SSb^V Kp-7 2 2 0©»»«X8tt0^b 
2 0 0 r pmJT^ft^WCo 

[0 0 6 7] w^3^H»<0*S*Sr, g|6C0^7 7tc: 

^-To :o^57!5>t)WE)Wi5^ 

^Kd-7 2 2 0^»^^I^C(1 p-7^S 
©«»H»lfc*5V p - 7 «E^«R^ ^ >^ 

WflB. T?])s\s%kffim. r^*-**. ^-t=ny<D 
Ji|iST'7t7r^^<2 0 OcoajK^Sk^ffiJjE^ixTfcO, 

#MCjg»jg}Jf| 1 0 0-1 5 0 r pmlCfcttS!?^^- 

✓<2 o ooffi«»»^ffi«^»»-efe* 0 

• [0 0 6 8] r <T>% 7 T -T-/< 2 0 0 <Dm$iftWtCOi&l$.$) 

*f*. *77>f/<2 o oSB^-r^f ^X^ttrv^s 
WMffil 9 0Wf5p-7$W«^«(O 
*^$l^iSLTV>5 0 Wh. *7 7 >f^2 0 0SiO 
WlBttKi 9 0(^f§p-7$WfoJS»«S^ 

*#vMaif\ 3fe7T'Y^^p-7^®^m i ®ji-^r tft 

frC9tftt4-*Jh,Sfc», *77^^2 0 0«M 
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0 0 5»»;*f-Y Ko-7 2 2 Oc£>p-7»® 
ttx *7 7 ^<2 0 0$I««1 9 0 t^M 

[0 0 7 0] S4(£>HRtiU mWltf^ Ko- 7 2 2,0 GO 
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[0 0 7 1] r^40^S*Sr^ HI 7 <0^y-7\z. 
H /» 5 1 38^4. o kg /mm 2 « JiT-giftS. L 

[0 0 7 2] tot, *4©S»i:t9, %yr4'<2 

0 OOjR5l36^Jttx 4. 0 — 16kg/mm 2 3&*ffS"C 20 

[0 0 7 3] ^5 OURfJ, 7fe77^^2 0 0 ^iitT^ 

Kn-7 2 1 OOiBW Ko-7 2 2 0 K1tf~fZ>\m 
»R«<ft«*5J:l/l»<Oif-Y Kp-7 2 1 0<E>PflPBU:o 

(a) «»#>f 2 2 Oj&^Jl* 

<Dl%i<Dlf<< Kp-7 2 1 0£T*<Dfii£;frfa<7)SEg|L£ 

^-^L (L^30 mm, 5 0 mm s 100m 
nu 2 0 0mm) N 1 ft<Djf<>( K a — 5 2 1 0 <Omm d 30 

^/<2 0 0©«»«*l!tlfc. ft&\ -^officoit^ 
±EBIl*5J:Wia2«rfflv^TRMLfc*&i:ia« 

2 o 0O»tT*lRj»5:aft»c:ia*B'C#5 <fc 5U:bfcS!i*Sr 

[0 0 7 4] rOfSOHi^lS*^, HI 8 (b) ^ 

K.n-7 2 2 0^)^b \ ^<Dj34 Ko — 7 2 l«0SWi 40 
K*|p)OgB*L*s»< tt««if*7r ^ »*2.0 0;.^!fi* . 

JV l*t^Kp-7 2 10(7)MHd^ 

/h^< ^5Jiif7t7r>r^2 o ocDm&ftmmmzft 

5ffir&](dfo5o W:L=3 0mm^ d 
Po^^-f^iHtCfg:®^^ L = 5 0mm(Di^ dFlm • 
m-2mmT^iWgjgt$tl5o 

[0 0 7 5] riXtt. lMcO^/^ Kci-7 2 1 Oriv }§ 
Kj^/^ Kp-7 2 2 0O^Ii{CignTiC57fe7T^^< 
2 Q OOIGIS:- ^® BF*9 fcWiftJLT, #77^20 •■• 
-0-c^/&tM-eB^ 



^¥8- 2 9 5 5 2 8 
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7 2 2 0^bl tt<Dtf*< Kn-7 2 1 OSWll^f^] 

• 2 i o(opfllBd^/^$^ti^tf/J^$v^^^^ )t77^^<2 

i:t*77^^2 0 0OiB«^»^ig:«2»*t>*:f 
[0 0 7 6] St ltt<DtfJ Kp-7 2 1 OtfENEL- 



p-72l 0tfs@Cf 5»&i:<0Si#»irft< ft*. 



10077] 5 '^zTi^mmrEmm^^w^mw m 

mi 9 0 x-f > V^t^t? T 4 2 0 0OW$ 

SrSU^U*:. ft*5. <Bl*3*#0 #77-^2 

0 0<O37«^m7y Ktt^oBSffiJ&tt^KHJB 
Ola'tRttfcftStOti-So CKDSJ^IS**! ^7 7 

fcttia*Lft^as, E«L<7>^tt$^jiD(pr^ < te>"f % PpT 

id=lmmlCjo^rl^(j:l5% f^PSd = 2mm 
^^o^Til^]^^ 2 0 % N PalPi d = 5 mm(C^V^fi^] 

5%, PARSd = 8mm^^V^{|^¥lj:4 0%, 
F^ma = 1 0 mm^^V^T{1^3^^4 5 % £ ftofco IP 

*>, IBWd34«/h*<fta«if<i«a|s*««TU, ttlBttH 

1 9 0 £r=«— 7^ >-^Lfc5fe7r^^2 0 0<D<BP*oa$i£ 

[0 0 7 8] 1#^Kp-7 2 10(OIBB 

d]ftS/h*»ttttf/h*VM5if3t7 7'f 2 0 0<DjfcW)&Vll 
fHU g|^Ko-7 2 2 0^P-7SiTl77^ 
/^2 0 0^7A-X|^9^^§r r 

«77^^2oo©^^x/^a(a^ wflittiR 

1 9 0 = — X-f ^Lfc^T-f 2 0 0C0{lj^^^ 
[0 0 7 9] fi£o-C, IB 5 com®^(- J: «9 x *7 7 ^^2 

0 o (omn^mz g * ^EHEi-5*7 7 '<js»»»i/fl 

0 1>tOW KP-7 2 1011 ffiWitf-f KP-7 2 2 
0(7)P-7tI^77'f^2 0 0^7A-X{Cg» 
U Kn-7 2 2 0OJB»a*HStU-Ci«»* 

^*7r7-.-Y 2 0 0 ttuta IS 5 5 J: 5 K*UJt) UT 

P-5 2 2 0*T^Sitt*^l^>SgfttL^MVM5^ v 4fc 
l*t££>;tf-f Kp-7 2 1 OOPp1fiSd3&?/h*l/M5if*# < 
ft5rt3ft**B*tt5. *t i»Sll9 0^n-7 
^^^L^3t7,7^^2 0 o^ilf^^M^i"*^^: 
«B**LSi:*^, -tO«b*tt, l^V Kp-7 2 

1 0<OP B 1H5d3&5,h^v^(5if^:# < ft5 wir^fllB^tt 

*o 

[ 0 Q 8 0 ] 



(10) 
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^SWEjte^r^^&teBS^aWlo^r-y^i:. If? l 

t ^fi £ r <t (c J: 9 , - * ^ r '^c^lcm^^ C 
J2J^^=^-^iXit-5 u ' _ : 
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* [E5l Ko-7*5±r;»i©B^ kd- 

[06] mmtf-t Ko-70p-7*B©»fti*77 

[12 7] Kp-7WP-7fEW 

[138] 3t7T^^/S»«3©Jffl^l*tco^ Kp-7^ 

10 Kn — 9<©IBI(«t*7T^^O*Jft^*i:^BB««r 
R-M^^-fe^^S^fe^o — ■ — ~ 



[0 0 8 1] ifc, .hfEJg 1 Otf-f Kd-7©MIcR 
[0 0 8 2] 3E^ % «flO*77-f^t '±E©m 

[BS^fflftRR] 

[Hi] *8«©*77>f^©»*Soa»lllo|! 
afiXSB-CfcSo 

[03] Bl«77^^Jtft»fflfflOlJf^ Kp 
[04] il^ffl^ KD-7Cft*t53fe77>f^fi 

«t6^77-efcA. * 



[0 10] Se*<D3fe7r^^fcfaC9 Sr#»Di-S*ffiS: 



ijiwi-sfc«>^ia (-to 2) -cfcSo 
[»*©««] 

10 0-3t77^^S^ 110— H5I#£\ 120 -■- 
20 b-^. l30-3t7 7 >fA 

1 5 0--j»5l#ftiJ«W^ 16 1-|1«^7 
1 6 2-JR2 0WJB3— t 1 ^ 

17 1. 17 2-«ffl^ 18 1, 182 -UV 
^>:7\ 19 0-*« 2 00 -*77^A 2 1 
0--5t7r^^/S»«l*>Jffl^ 1 M<D^f>f Kp- a 2 2 
0- »a»^f^ Kp-7> 2 3 1 -JRl OH^-f Kp- 
7* 2 3 2-I2(^BS^Kp-7, 2 4 0-K5 
A, 2 5 0-V«SO»i, 3 0 0-*77>f/m 

3 10-*l^^ 3 2 0, 3 2 1, 3 2 1 a, 321 
30 b, 3 2 2, 3 2 2 a, 3 2 2 b, -*7 7>f^ 33 

0--lE^^^-^, 3 4 3 5 

0- -=i— x^i^H'frte^e — *. 3 6 O-0S77- 
a >, 3 7 0-^7^^1^^, 381-11 
W Kp-7, 3 8 2-I2^Fp-7, 38 3 
••«3(OW Kp-7, 3 9 0-?|i^t^^V, 

4 0 0- 
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